Hypertension is a frequent medical complication in pregnancy associated with serious maternal and fetal morbidity and mortality. Secondary hypertension is present in 5-10% of cases and must be considered in the presence of drug resistance. Unrecognized causes of pre-existing hypertension occasionally becomes apparent only in pregnancy.
A 30-year-old woman whose first pregnancy was complicated by an exacerbation of pre-existing mild hypertension demonstrated a persistently elevated blood pressure resistant to therapy in the puerperium. Investigations revealed a narrowed aorta with a left renal artery stenosis and a right duplex system with fibromuscular dysplasia of the upper right renal artery and a lower polar artery. She was given a diagnosis of congenital mid-aortic syndrome.
A left renal angioplasty was unsuccessful and a left nephrectomy was performed at 3 months postpartum with a main right renal artery angioplasty. Her blood pressure control improved initially but 10 weeks after her surgery she re-presented with renal angle pain and right renal artery stenosis was diagnosed on angiogram. A right angioplasty was unsuccessful and therefore after 4 months a prosthetic graft patch angioplasty of the aorta and a right aorta-renal bypass was performed. This was successful with resultant good perfusion to the remaining kidney and the blood pressure returned to normal. A year later, she was asymptomatic, taking aspirin 75 mg daily. She was normotensive (135/ 85 mm Hg) with normal renal function (creatinine 94 mmol l À1 ; urea 4.7 mmol l À1 ). She was first seen at 12 weeks' gestation in her second pregnancy and was still taking aspirin. The results of baseline investigations were sodium 141 mmol l , estimated GFR 81 ml min À1 1.7 and uric acid 0.17 mmol l À1 . Full multidisciplinary hospital care was arranged with serial ultrasound scans to monitor fetal growth.
At 17 weeks' gestation, she complained of upper right-sided back pain. She was normotensive, renal function remained normal and magnetic resonance imaging of the abdomen revealed a large right kidney with slight dilatation of the collecting system and a normal flow signal through a tortuous right renal artery graft. The pain settled with conservative management. The fetal growth and blood pressure remained normal until 28 weeks' gestation when she developed frontal headaches. A rise in blood pressure (140/90) was controlled with atenolol 25 mg daily. Renal function remained stable (sodium 139 mmol l À1 , potassium 4.3 mmol l À1 , urea 3.0 mmol l À1 , creatinine 66 mmol l À1 , estimated GFR 97 ml min À1 1.7). At 31 þ 3 weeks' gestation she developed central upper abdominal pain radiating to the back. Conservative management with regular opioid analgesia did not relieve the pain. The pain became progressively worse and she was admitted to hospital one week later.
On admission, although in pain, she was haemodynamically stable, her blood pressure was 120/ 78 mm Hg with a non-tender abdomen. A haemoglobin of 12g per 100 ml was reassuring (with urea and electrolytes reported as sodium 137 mmol l À1 , potassium 4.2 mmol l À1 , urea 3.3 mmol l À1 , creatinine 85 mmol l À1 , estimated GFR 72 ml min À1 1.7). A repeat magnetic resonance angiogram was organized ( Figure 1 ). A suggestion of a possible false aneurysm in the infra-renal aorta at the site of the graft but with no evidence of leakage and continuing pain precipitated the joint decision by the vascular and obstetric teams to proceed to delivery after antenatal corticosteroid administration for fetal lung maturation. The following day she underwent a planned caesarean section, laparotomy and exploration of the aortic vessels with intensive care support on standby. A live female infant with birth weight 1800 g was born in good condition and transferred to the special care baby unit. Inspection of the infra-renal aorta revealed an intact vascular system. A palpable thrill was noted at the anastomotic site but no peri-aortic bruising, aneurysm or haematoma was found. Post-operatively she made a good recovery. The abdominal/back pain resolved immediately. She was discharged from the hospital on day 5. She was recommended the use of progesterone only contraception (levonorgestrel intra-uterine system), which she accepted. She remains well at a recent 6-month follow-up visit.
Mid-aortic syndrome is a variation of aortic coarctation in the distal thoracic aorta, the abdominal aorta or both and may involve the intestinal and renal vessels. 1 It most often presents with arterial hypertension in the adolescent. In this case, although present from birth, bilateral renal artery stenoses and the narrowing of her aorta only became symptomatic during pregnancy.
Investigation of choice for imaging the renal vessels is contrast angiography. Magnetic resonance angiography is safer in pregnancy although some investigators advocate Doppler renal ultrasonography as the imaging tool of choice in pregnancy. 2 However, this technique is operator dependent, made difficult by obesity or overlying bowel gas to accurately image one or both arteries and accessory renal arteries can be missed. Although fetal radiation exposure negates the use of contrast angiography, its effects are gestation and dose-dependent. Evidence suggests that exposure to less than 5 rad has not been associated with an increase in fetal anomalies or pregnancy loss. 3 One case of renal artery stenosis reported successful bilateral renal angioplasty at 18 weeks' gestation. 4 Atenolol, a long-acting b-blocker, was used to control the blood pressure because of its additional negative inotropic and chronotropic effects on the heart decreasing cardiac output. The risk of fetal growth restriction reported earlier appears small in recent studies.
There are no case reports to date of pregnancies in women with mid-aortic syndrome. Chronic hypertension generally predisposes to worsening hypertension in pregnancy, superimposed pre-eclampsia and growth restriction because of poor placentation. 5 In mid-aortic syndrome there may also be diminished vascular remodelling of the larger vessels which in pregnancy are required to adapt to the 40% increase in total blood volume and cardiac output in conjunction with reduced blood pressure. Restricted vascular distension at the site of the prosthetic graft in this patient may have given rise to the severe abdominal pain experienced. Indeed concern that this pain was aortic in origin precipitated the decision to deliver. The immediate resolution of symptoms post delivery could be consistent with reduced strain on the graft following a reduction in cardiac output and removal of aortic compression from the gravid uterus.
Following repaired congenital coarctation of the aorta, Saidi et al 6 reported favourable outcomes of 36 pregnancies in 18 women if an arm-to-leg blood pressure gradient was o20 mm Hg after repair. However, important sequelae even following successful repair were hypertension, re-coarctation and aneurysm formation and repair-site pseudo aneurysms. Long-term outcome of endovascular stenting for focal infra-renal aortic stenosis was successful in a recent series and it is considered the current primary method of treatment. 7 Women therefore considering a pregnancy following surgical repair should be seen pre-pregnancy for counselling. This not only allows time to optimize their condition, modify drug regimes, introduce other beneficial therapies in pregnancy such as aspirin but also allows time to formulate an optimum plan to manage the pregnancy tailored to the individual in consultation with a vascular team and to ensure patient understanding of the risks of complications that may still occur following a repair.
In conclusion, although congenital mid-aortic syndrome is uncommon, this case demonstrates that investigations should be considered when hypertension in pregnancy persists despite therapy. Close vigilance for complications in a subsequent pregnancy should be maintained following a repair and multidisciplinary planning with the vascular team will aid the safest timing, mode and place of delivery.
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1 , D Beattie 2 and MC Jolly Figure 1 Contrast enhanced magnetic resonance renal arteriogram of this patient at 32 weeks' gestation. This demonstrates the right prosthetic renal artery graft and the solitary right kidney. The distorted, tortuous and narrow mid abdominal aorta is clearly defined. Possible false aneurysm at the graft site is marked (arrow).
